A retrospective study on cervical intraepithelial lesions of low-grade and undetermined significance: evolution, associated factors and cytohistological correlation Estudo retrospectivo sobre lesões intraepiteliais cervicais de baixo grau e de significado indeterminado: evolução, fatores associados e correlação citohistológica 
INTRODUCTION
The human papillomavirus (HPV) plays a central role in cervical carcinogenesis, and around it revolve various factors that directly or indirectly influence whether or not changes in the cervical squamous epithelium occur that can evolve into cancer. 1 Among the factors most studied are immunological factors, smoking, age, pregnancy, use of hormonal contraceptives, color and microbiota. All these, to a greater or lesser extent, appear to boost the virus's action in host cells and to facilitate carcinogenesis. The high rate of spontaneous regression in cases of HPV infection and the small percentage that evolve into invasive neoplasia suggest that viral infection by itself is not sufficient and that other variables are involved in this process. 1 Information about the prevalence of HPV is most frequently obtained at the start of an individual's sex life, i.e. during adolescence or at around 20 years of age. 2 This infection is fleeting in most cases, without clinical manifestation and can become spontaneously cured. There is very large variability in the incidence of infection among white and black women within the same population, although this pattern seems to have become more frequent over recent years. 3 In the vagina's normal microbiota, Lactobacillus sp produces acidic pH (3.8 to 4.5), which inhibits the growth of various other kinds of bacteria. On the other hand, vaginal content in which there is an absence or low concentration of Lactobacillus sp may be associated with pathogenic processes. 4 Therefore, this bacterium has an important role in infection control, in cytolytic vaginosis and in maintenance of a healthy genital tract.
Smoking can also be correlated with higher incidence and persistence of HPV infection and evolution to dysplasia/carcinoma in situ and invasive neoplasia. 5 Its importance in oncogenesis is already well known, and high concentrations of tobacco derivatives such as nicotine have been observed in the cervical area. [6] [7] [8] Women with multiple sexual partners, who start sex activity early and who are smokers or the partners of smokers also present higher risk of developing cervical intraepithelial neoplasias. 3 The greater frequency of HPV infection among pregnant women than among non-pregnant women suggests that pregnancy is a risk factor for this infection. We performed a statistical analysis using logistic regression, odds ratio calculations and chi-square tests, seeking to evaluate whether these factors were or were not associated with a risk of or protection against evolution of the lesions. Of the 409 patients who evolved cytologically to high-grade intraepithelial lesions, only 297 (72.62%) had undergone a biopsy at our service during the same period. Our data and that of similar studies [11] [12] [13] [14] confirm that HPV infection is fundamental to the development of high-grade intraepithelial lesions, thus making it a veritable precursor for cervical cancer. Even among the 73 patients (3.73%) who did not have a cytological diagnosis of HPV infection, we cannot completely discount this association, since we did not perform molecular biology tests, which are considered to be more sensitive and specific. Another study conducted in our region, also on patients with a cytological diagnosis of HPV infection, found a probability of evolution to high-grade intraepithelial lesions of 0.4%, over a four-year period. Nevertheless, the authors of that study were unable to determine the risk factors for persistence or evolution of the infection. 15 Other authors have reported that around 10% of patients with the HPV infection present evolution. 13, 16, 17 It is believed that the relationship between evolution to a high-grade epithelial lesion and presence of Lactobacillus sp stems from the high incidence of this microbiota, which is predominant in the vaginal environment, 18 and not its actual interference in lesion evolution. In relation to smoking, 27.5% of the patients who reported this habit evolved, which was a statistically significant result. The importance of smoking to oncogenesis is already well known, and a high concentration of tobacco derivatives such as nicotine has been isolated in the cervical area.
RESULTS

Among
Smoking has been correlated with the incidence and persistence of HPV infection and its evolution to dysplasia, carcinoma in situ and invasive neoplasia. with acquired immunodeficiency syndrome. [19] [20] [21] Another study conducted at our service demonstrated that there was strong expression of CD3+ lymphocytes in patients colonized by cervical intraepithelial neoplasia grade III (CIN III) who presented recurrence of the lesion, thus suggesting that these lymphocytes are of key importance in lesion evolution. 22 We also observed that there was a positive association between bacterial vaginosis and the patients' evolution. In the literature, a significant association between HPV DNA and a microbiota indicative of bacterial vaginosis is shown. Some authors have suggested that bacterial vaginosis has an important role in the development of cervical neoplasia because of production of oncogenic nitrosamines from anaerobic bacteria, and also through stimulation of production of cytokines such as interleukin 1B. Another possibility that might favor evolution of lesions associated with bacterial vaginosis would be changes to vaginal pH, which our study was unable to evaluate, since it was retrospective and our service did not routinely perform evaluations on vaginal pH. 23 With regard to other factors, hormonal contraceptives have been described in the literature as being associated with cell transformation and progression from low-grade to high-grade lesions. 24 This was contrary to what our study observed, in which use of hormonal contraceptives was a protective factor. Having a single partner probably functions as a protective factor, as observed in our study. However, the behavioral patterns of these partners and their ages in relation to those of the women perhaps also need to be observed. Some authors have taken the view that these factors are as important as the number of partners. [25] [26] [27] Infection with Candida sp also proved to be a factor protecting against evolution. Other authors have proposed that candidiasis might activate latent HPV infection. 28, 29 We believe that a very low pH, which favors infection by Candida sp, is one of the factors associated with this protection. A reduction in pH makes the vagina inhospitable to certain bacterial species 30 and probably makes it difficult for HPV infection to evolve.
The presence of cocci in the vaginal microbiota also appears to confer protection against evolution. Their presence appears to be related mainly to inadequate hygiene habits and not to changes in vaginal pH. 31 Utagawa et al. have suggested that socioeconomic status and inadequate hygiene are key factors for HPV infection. 32 Despite this claim, we did not find any studies correlating the presence of cocci in cervicovaginal cytological samples with HPV infection and its evolution.
Defining factors that can enhance or minimize cervical viral carcinogenesis is very important for clinical practice because these have an impact on development of the precursor lesions.
However, further studies are needed to clarify the mechanisms of action of these factors.
CONCLUSIONS
According to our study, we can conclude that Lactobacillus sp and bacterial vaginosis in smears, smoking and immunodepression were factors associated with evolution of low-grade intraepithelial lesions or lesions of undetermined significance to high-grade intraepithelial lesions. A single partner, use of hormonal contraceptives, lower parity, age and a cytological diagnosis of cytolytic vaginosis, T. vaginalis, Candida sp or cocci were factors associated with protection. With regard to cytohistological correlation, there was a 74.08% agreement among patients with high-grade lesions who had undergone a biopsy during the same period.
